Background The effectiveness of health care intervention depends heavily on the extent to which people trust the health care professionals with whom they come into contact. Therefore, to ensure effective health care, it is important to establish what factors influence patient perceptions of the trustworthiness of health care professionals.
Introduction
Trust in the doctor-patient relationship is considered to be the first prerequisite for good medical care. Moreover, trust is essential for the effectiveness of therapeutic encounters because it affects important behaviours and attitudes of patients, like their willingness to seek care, reveal sensitive information, submit to treatment, comply with therapy and recommend physicians to others [1, 2] .
Trust in clinical health care interactions may be undermined by social distance, poverty and ethnicity. These factors may correlate with feelings of disrespect and the belief that unfair treatment was received [3, 4] . A number of studies have been published on trust in relation to managed care arrangements where doctors and other caregivers are facing budget limits, set by insurers on time, prescription, referrals and treatments [5] [6] [7] [8] [9] . In the field of occupational medicine, trustworthiness is often questioned because of the dual responsibility of the occupational physician to employer and employee, limited access arising from contractual arrangements, the lack of free choice of a doctor for the worker and the infrequency of employee contact with occupational health services [10] [11] [12] .
Vulnerability has various meanings in different domains: in psychology, it is associated with depression, inadequate coping behaviour [13] in public health with low social economic status and poor health and in the labour market with high unemployment [14] . Two opposing hypotheses can be considered. The first, derived from the rational choice theory, states that the more vulnerable patients feel, the more inclined they are to distrust the physician. By revealing their vulnerability, they may run a greater risk of undesirable consequences than non-vulnerable people, and therefore, more vulnerable people will limit that risk [15, 16] . The rational choice theory assumes that human beings are calculating agents with the ability to compare the losses and gains of a choice. The second hypothesis says that the more vulnerable patients are, the more they will trust the physician because of their greater need for support. The rationale for this hypothesis comes from the need theory as formulated by Hall et al. [17] . This theory says that trust arises from the patient's need for help and support and does function as a coping mechanism in response to the intensive psychic distress created by illness or other stressful events. According to Hall et al., trust is inseparable from vulnerability: there is no need for trust if there is no vulnerability. This could explain why patients sometimes attribute superhuman power to physicians.
The objective of this study was to examine the connection between trust and vulnerability in the relationship between the truster (worker/patient) and the trustee (physician, caregiver) theoretically and empirically in order to define what constitutes and what threatens trustworthiness.
Methods
Every employer in the Netherlands is obliged to contract or maintain an occupational health service (OHS) in order (among other things) to support the management of absenteeism and return to work. After a 6-week period of absenteeism, employers are obliged to ask the OHS to provide a prognosis on return to work.
A stratified sample of workers/patients was randomly taken from the files of an OHS in an academic hospital (4500 employees). The sample comprised of three strata of about equal sizes varying with respect to the estimated vulnerability of included patients, identified as recent longterm absentees. The first stratum included workers who were absent from work at least 6 weeks in 2006 (the year before the interviews); they were taken from the file kept by the OHS for return-to-work prognosis and every oddnumbered case in the file was included in the sample. Workers in this stratum were considered to be the most vulnerable. The second stratum comprised workers who were absent for at least 6 weeks in 2005; they were included in the same way as the patients in the first stratum. The third stratum contained workers who were considered not to be vulnerable because they had a low absence rate (not absent in 2005 and 2006 for more than a week); they were taken from the files in which absenteeism was registered; 1448 cases met the criteria of low absenteeism/vulnerability and every 14th case was selected. Through a letter signed by the head of the OHS, workers in the samples were requested to participate in the study. By returning a reply card, they could express their willingness to participate and so reveal their identity to the researchers. Ultimately 68 workers participated in the study, which is a response rate of 24% (24, 30 and 19% in stratum 1, 2 and 3, respectively). There were no significant differences between responders and non-responders in each stratum with respect to age, gender, position and years of service.
Qualitative and quantitative data were collected through semi-structured interviews and questionnaires. A week before the interview, questionnaires were sent to respondents' home addresses and were collected during the interview visit.
Trained interviewers undertook semi-structured interviews in the respondents' homes. Interviewers were blinded to the stratum to which the respondent belonged.
Interviews were recorded and transcriptions were made on the subjects 'vulnerability' and 'trust'. Trust was measured in three ways ( Table 1 ). The subject of trust was In the questionnaire, the Saphran Trust Scale, designed to measure trust in general practitioners, was included. The Saphran scale contains eight Likert-scaled questions devised to assess trust in three dimensions: integrity, competence and agency [18] . The scale was translated into Dutch and the concept 'general practitioner' in the scale was replaced by 'occupational physician'. The final Dutch version was agreed after both authors had discussed the differences in the translations that each of them made independently from the original English version. The internal consistency of the Dutch translation of the Saphran Trust Scale showed good performance (Cronbach a 5 0.83) and was within the range (a 5 0.81-0.95), reported in US studies.
Vulnerability was measured in three ways: in the questionnaire as social insecurity and psychological vulnerability and in the interviews as a series of open questions (Table 1) . Psychological vulnerability was measured in the questionnaire with the Sinclair Psychological Vulnerability Scale, a six-item measure of a set of cognitions, reflecting a dependence on achievement or external resources of affirmation [19] . After having translated the items in Dutch, both researchers settled on a definitive version that turned out to have a reasonable internal consistency (Cronbach a 5 0.86). Social insecurity was estimated by the sum of scores on questions about workability, employability, financial security and the social network (partner, family, friends) (Cronbach a 5 0.64). During the semi-structured interviews, vulnerability was introduced in the section 'Health and life perspective' with the sentence: 'Some people look optimistically into the future, others are full of concern and feel vulnerable. My question is to what extent you feel vulnerable . . .' with respect to the different domains (work, health, aging, finance, social network). Subsequently, questions were asked and the subject of vulnerability was concluded with a summary by the interviewer and the respondent's comment.
The patient characteristics, included as modifying variables in the questionnaire, were the validated Dutch version of 'self-reported health' scale (Rand 36) and from the VBBA (a validated Dutch Questionnaire on Perception and Appraisal Work) the subscales experienced workload and emotional workload [20] .
Results
Both trust measures, the Saphran scale and VAS, showed a robust positive correlation (Pearson's r 5 0.65), but there were only a few significant correlations with the modifying variables ( Table 2 ). The one-dimensional VAS score correlated positively with long-term absenteeism (Pearson's r 5 0.25, P , 0.05) and the multidimensional Saphran Trust Scale showed a positive significant relationship with age (Pearson's r 5 0.27, P , 0.05).
Both vulnerability measures, psychological vulnerability and social insecurity, correlated firmly and both correlated significantly with self-reported poor health. Only psychological vulnerability (Sinclair scale) correlated with high emotional workload (Pearson's r 5 0.23, P , 0.05). Table 2 illustrates that most correlations between the trust and vulnerability measures appear to be negative, which supports the rational choice hypothesis. Psychological vulnerability did not correlate significantly with the VAS trust score.
A clearer picture emerged when the relation between vulnerability and trust was controlled for the modifying variables. Table 3 shows that the negative relationship between vulnerability and trust mainly held for those patients who reported good health, low workload and the absence of long-term absenteeism in previous years. Among patients who reported poor health and high workload (experiencing time pressure, physical discomfort and wish for more quiet work), there was no relationship between any vulnerability and trust indicators. Respondents were classified as 'highly vulnerable' and 'non-highly vulnerable' on the basis of their self-reported health and 
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workload score. In the qualitative analysis, the interview quotes of 'highly vulnerable' and 'non-highly vulnerable' respondents were compared in a cross-case analysis in order to understand and explain the relationship between trust and those who were highly vulnerable [21] . Characteristics and quotes from highly vulnerable patients are listed in Table 4 . Highly vulnerable patients who trusted the occupational physician reported a good relationship and that they had experienced an empathetic attitude ['felt support' (case 104), 'understood' (case 107), 'a connection with the doctor as a person' (case 121), 'assessed on your worth and taken seriously (case 205)]. Cases 104 and 107 were not helped by the occupational physician, but declared that this had nothing to do with their trust in the occupational physician. Apparently, trust referred primarily to the intention and motivation of the trustee and not to an outcome or result. Besides a good relationship, there was the expectation of capability and expertise (cases 107, 207): the occupational physician had not only the intention to help but was also able to do so. All highly vulnerable cases considered the relations of the occupational physician within the company to be useful and desirable in order to be informed about what was going on but also because they believed in the intention and motivations of the occupational physician to exert influence for patients' benefit.
Three of the five highly vulnerable patients who did 'not' trust the occupational physician had a chronic illness (cases 109, 208 and 405); one suffered from depression and had a bad relationship with the employer (case 101) and the fifth was the only one without severe health problems and felt uncertain about her future (case 409). The cases with a chronic illness made visits to the occupational physician over a rather long period, but did not see any progress. They attributed this to the lack of expertise and also blamed the occupational physician for poor empathy. Case 409 had not visited the occupational physician recently; her judgement of trust in the occupational physician went back to a situation of 4 years previously and involved conflicting ideas about the role of the occupational physician in the management of absenteeism. Highly vulnerable patients without trust had more doubt about the relationship between the occupational physician and the employer as compared to those who did trust the occupational physician.
Characteristics and quotes of non-highly vulnerable cases are included in Table 5 . In the column vulnerability, almost none of them reported a serious health problem or, if they did, they were either expecting a complete recovery from their illness (cases 114, 119 and 146) or they were not concerned (cases 401 and 224). Fewer of them had experienced periods of long-term absenteeism or contact with the occupational physician. They did not seek intense trust (cases 119 and 126). Their reason for trusting the occupational physician were good experiences in the past (cases 304 and 406), a general positive attitude (cases 119, 126 and 306), perceived usefulness of the occupational physician for legitimizing absence and mediating with the company (cases 119, 126, 304 and 401). Reasons for not trusting the occupational physician were a bad reputation (cases 226 and 306) and a different opinion on return to work process (case 402). Case 224 did classify herself as not vulnerable, but had in fact a serious disease which hampered her in her work. The suggestion of the occupational physician to think about other work and the consideration of the psychological aspects of her health problem brought about a strong negative reaction. 
107-Do trust
She suffers from a serious chronic illness (multiple sclerosis) that hinders her in the performance of her work. She becomes tired quickly and sometimes has difficulty in concentrating. There is much uncertainty about the future.
'I see the company doctor as someone you can trust and with whom you can talk about your problems. He comes up with good suggestions. I have the idea that the OHS is for the employee; the company doctor is a professional, and that is also important for me when it comes to trust. I see the contact between manager and company doctor as an advantage: it is useful if the company doctor gives instructions to the manager'.
The case finds the company doctor has a rather distant approach and would like a stronger bond of trust.
121-Do trust
The case suffers from a serious chronic illness (MS) and is uncertain about the future with regard to her illness: she does not know when the decline will set in.
The contact between the case and the company doctor was short and without problems. She places importance on the company doctor as a person (this is also the reason why she changed to a different family doctor More empathy and independence of the company doctor.
109-Do not trust
The case suffers from a serious chronic illness and so feels vulnerable with regard to health. The case is also vulnerable with regard to work. She is unhappy at the idea that because of her chronic sickness she might have to work less in the future.
The case has had bad experience with the OHS. 'According to the company doctor I was ill too often, as a result of which the contract changed. This has financial disadvantages that were not apparent to me at the time. Trust is not related to the person but to the quality of the contact'. The case sees the contact with the company doctor as a result of this incident in a negative way.
None (trust is damaged; the company doctor would have to make a huge effort).
208-Do not trust
The case suffers from a serious chronic illness and therefore feels vulnerable. The case also feels vulnerable with regard to work because she does not know how long she will be able to continue working. Finally, she is vulnerable financially because she works shorter hours.
The case has not had particularly good experience of the OHS. 'I had to visit her every three weeks, but the treatment was as a ritual. The company doctor has no specific knowledge about my chronic illness. Expertise is very important, and I consider trust to be dependent on the person because one is more expert than another. . . .The contact between the company doctor and the manager as an unavoidable necessity'.
More expertise of the company doctor
405-Do not trust
The case has a chronic illness and has come to realize that she is not invulnerable. She is vulnerable with regard to work because it is physically hard as a result of deadlines; she also finds it a confrontation. Finally, she is concerned about getting older.
The case has bad experience of the company doctor. 'The company doctor had no understanding of medical topics and was unsympathetic. For a long time I had a monthly consultation but no bond developed. I did not feel understood;. . .. I do not see the company doctor as an independent person but one who has interests, namely to get the client back to work. The contact between the company doctor and the employer can be an advantage, because after 2 years I finally got a different position'.
The company doctor should be more understanding 409-Do not trust A nurse who was absent from work 4 years ago because of complications during the birth of a child. Cannot get on well with her manager. Would like other work and so is following a study course. Is uncertain about the future of her work.
'When I went to the company doctor with the file with my childbirth story, to let her see that I really had a problem, she was not interested and she did not even look at it. I found that really strange. I thought, then anybody can say that he has a problem and then play along with it.
(. . .) The manager has the final decision. I find that a really strange situation. So I think it is a waste of time to go to the company doctor'. 'I cannot be entirely frank with the company doctor when I know that the information will also be discussed by the social medical team and could also be made known to my manager. Colleagues had also warned me about this. I found that really crazy: it is just not transparent'.
'I want to see more independence for the company doctor, and he must be able to impose his will in certain affairs'. More emphasis on the interest of the employee instead of employer's interests.
226-Do not trust A manager, absent due to a virus infection, suffers sometimes from low back pain.
'In the past, they used to adopt the position of the employer, but now they act blindly for the worker and suggest the labour condition or labour relations cause the problems. In fact I think he is a softie, a weed he goes along with the workers and is not critical'.
'They should behave more independently and critical'. The reasons for non-highly vulnerable cases to trust the occupational physician were less often based on experiences during consultations as compared to highly vulnerable cases who had visited the physician recently.
Discussion
The severity or threat of vulnerability (as indicated by currently reported poor health, high workload and high absenteeism) was found to be a crucial variable in explaining the relationship between trust and vulnerability. For those who reported good health and no workload problems (the so-called 'non-highly vulnerable cases'), the first hypothesis, stemming from the rational choice theory which implies that more vulnerable cases will have more difficulty trusting the physician, is confirmed convincingly. Non-highly vulnerable cases feel vulnerable in a psychological sense but experience good health and no work overload. They visited the occupational physician less often and their judgement on trust is based only partly on their own experiences. They trust or distrust occupational physicians mainly because of their reputation and legitimacy of their job (reintegration into work, improving work conditions). The second hypothesis, stemming from the 'need theory' as explained by Hall et al. [17] , states that the more vulnerable people are, the more they will trust the physician because of their greater need for support. Trust is considered to be the result of a psychological process of seeking care in a state of anxiety. Highly vulnerable cases who reported poor health and high workload have a more explicit and outspoken judgement on trust as well as on distrust. They obviously have had more frequent recent contact with the occupational physician which helped most of them to overcome their initial doubts about trusting the physician, but there still remains a number of patients who continue to distrust because of questions about the physician's independence, agency or expertise. Therefore, the second hypothesis can only be confirmed for the highly vulnerable cases if the physician's expertise and independence are taken for granted. A combination of poor health and high workload could create a greater (need to) trust but is obviously not a sufficient condition to overcome stubborn distrust.
Although the data of this study were collected in a single OHS in one country, the importance of this multi-method study lies mainly in its contribution to the theory on trust and vulnerability: two conflicting hypotheses were tested and the importance of the severity of vulnerability (indicated by experienced health and workload) was demonstrated. A stratified sample was taken in order to get a good variation in vulnerability between the cases, while most studies on trust in health care have been performed among representative patient populations [15] [16] [17] . Because the need for and the kind of trust vary with the situation and the urgency of a problem, studies on trust are theoretically and practically more fruitful if they are directed towards specific groups (and situations) at risk. The sample of this study was randomly taken from the OHS files; the response rate was 24% but there were no significant differences between responders and nonresponders with respect to gender, age and years of service.
It is a challenge for occupational health practitioners to find solutions for overcoming distrust when dealing with highly vulnerable patients. One can, for instance, make available more expertise and consultation opportunities for workers with a specific chronic disease. In the case of a labour conflict, protocols can be developed that clearly separate responsibilities of management and health professionals. Studies on trust help to define what constitutes and threatens 'trustworthiness' for various groups of patients.
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